rum creatinine at 1 year was not significant (Spearman correlation coefficient ϭ 0.36).
Prenatal ultrasound signs associating both abnormal amniotic fluid volume and abnormal parenchymal structure had a sensitivity of 98% and a specificity of 92% in distinguishing group 1 but a sensitivity of 21% and a specificity of 97% in distinguishing group 2 from group 3. In summary, all of the indicators we studied-ultrasound signs, fetal urinary sodium, ␤ 2 -microglobulin, and cystatin C-have the same sensitivity and specificity in distinguishing severe renal failure, confirming that ultrasonography is reliable in defining this poor prognosis. However, for distinguishing postnatal renal failure and good renal function, both ultrasound signs and fetal urinary sodium are inefficient, whereas ␤ 2 -microglobulin and cystatin C are equally valuable and are both correlated with postnatal serum creatinine at 1 year. Cystatin C has the advantage over ␤ 2 -microglobulin of not varying with gestational age. As for ␤ 2 -microglobulin, the urinary concentration of cystatin C also increases in uropathies with renal damage, likely as a consequence of the alteration of reabsorption and catabolism by the damaged tubule, thereby demonstrating tubule damage. Although serum cystatin C has recently been shown to be an accurate marker of GFR in adults and infants, fetal urine cystatin C can be considered as a marker of fetal renal tubule damage rather than a marker of GFR. This research was supported by Association pour la Recherche en Médecine Foetale, Necker, Paris. We thank Dade-Behring for providing the reagents. Results are expressed in multiples of the median (MoM). Group 1, termination of pregnancy or neonatal death attributable to bilateral renal dysplasia (19 cases); group 2, infants with postnatal serum creatinine Ͼ50 mol/L (19 cases); group 3, infants with postnatal serum creatinine Յ50 mol/L (33 cases).
(2-to 100-fold), the authors spoke of the need for unified rationale for antibody selection in assays for cTnI. Indeed, this has been a topic of substantial discussion in the recent literature in view of the large differences observed between cTnI methods [e.g., see Ref. In both reports, degradation of cTnI and differential epitope specificities between commercial methods were cited as significant contributors to between-method variation. Both studies also indicated that the C-terminal portion of the molecule is labile to proteolytic degradation, whereas the Nterminal half of the molecule is relatively stable. Katrukha et al. (4 ) identified a region between amino acid residues 30 and 110 that appeared to be the most stable. Shi et al. (3 ) noted that the N-terminal portion appeared to be as stable as the 30 -110 fragment, probably a result of the primary structure rather than protective association with troponin C. Shi et al. (3 ) further suggested that of the large differences noted between methods, it is likely that differences in calibration are smaller contributors than betweenmethod differences in sensitivity to cTnI degradation attributable to antibody selection. To facilitate understanding in this complex area, we describe the antibody selection for the AxSYM cTnI assay.
The AxSYM assay uses a two-step sandwich format, whereby sample and anti-cTnI-coated microparticles are combined to form an antigen complex on the microparticles. After an incubation, the reaction mixture is transferred to the glass fiber matrix of the AxSYM Matrix Cell, where the microparticles are captured, washed, and probed for cTnI with a conjugate composed of a second anti-cTnI antibody and alkaline phosphatase.
The two antibodies used in the AxSYM assay were chosen before the current knowledge about cTnI degradation. Antibody selection was based on extensive antibody screening with a goal of identifying an efficacious pair that would exhibit similar sensitivity to both free and complexed troponin. The screening was performed using the BIAcore system (Pharmacia Biosensor). The BIAcore system is a biosensor that utilizes the quantum mechanical phenomenon of surface plasmon resonance (SPR) to detect and analyze the interactions of biomolecules. Antibodies were evaluated on the basis of their affinity for cTnI [both free form and complexed with troponin T (TnT) and troponin C (TnC), as purchased from HyTest Ltd], as well as their ability to form an efficacious antigen sandwich between solid-phase antibody (immobilized on the surface of a gold/glass sensor chip interface), cTnI, and a secondary antibody. Interactions between these molecules alter the refractive index of the sensor chip, which is detected as a change in the SPR angle. Angle shifts are recorded in real time as resonance units and are related to the association/disassociation of the interacting molecules. From this analysis, association constants were determined, and relative epitope positioning was qualitatively mapped.
We evaluated 342 potential monoclonal, polyclonal, and mono-polyclonal antibody pairs. Of these, eight pairs with the highest binding potential were further evaluated as the solid-phase capture antibody or the signal generator antibody in the Ax-SYM assay format. Although exhibiting good dose-response characteristics in the AxSYM for free troponin, most of these pairs exhibited distinctly different relative affinities for free and complexed cTnI. The two antibodies that were chosen were a monoclonal antibody specific for an epitope in the mid portion of the cTnI primary structure (residues 87-91, cell line 8E10; HyTest), and a peptide affinity-purified goat polyclonal antibody specific for residues 20 -39 (Bio Pacific). Residues 1-31 represent a cardiac-troponin-specific region (5 ) . These antibodies exhibited similar apparent association constants for free and complexed cTnI based on the BIAcore analysis (for the monoclonal, K a ϭ 1.10 ϫ 10 5 and 1.45 ϫ 10 5 ; for the polyclonal, K a ϭ 1.06 ϫ 10 5 and 1.17 ϫ 10 5 for free and complexed troponin, respectively), as well as good dose-response characteristics in the AxSYM.
As it turned out, the antibodies selected for the AxSYM are specific for the more stable mid and N-terminal portions of the cTnI molecule. According to Shi et al. (3 ) , the Stratus assay also exhibits a specificity for the N-terminal rather than the C-terminal portion of cTnI. This would be consistent with the similar clinical performance noted between these two methods by Apple et al. (1 ) . The 3.5-fold difference in the slope of the linear regression between the AxSYM and Stratus (1 ) would thus appear to be attributable more to differences in calibration than to antibody selection.
